Reducing Atrazine Runoff from Croplands by Dozier, Monty et al.
Reducing Atrazine 
Runoff from Croplands
E-468
04/08
Monty Dozier, Assistant 
Professor and Extension 
Regional Program 
Director, Agriculture 
and Natural Resources
Paul Baumann, 
Professor and Extension 
Weed Specialist
Scott Senseman, 
Professor, Soil and Crop 
Sciences, Texas AgriLife 
Research
Wyatte Harman, 
Professor, Texas AgriLife 
Research 
Tom Gerik, Resident 
Director and Professor, 
Texas AgriLife Research 
and Extension Center 
at Temple
Atrazine is one of the most widely 
used herbicides in Texas crop produc-
tion. Its popularity can be attributed to 
its effectiveness, residual weed control, 
and low treatment costs. Used mainly 
in corn and grain sorghum production, 
atrazine can also be found in “weed-and-
feed” combination lawn care products 
and other weed-management products 
used in the home landscape. 
Atrazine is primarily used to control 
annual broadleaf weeds and some annual 
grasses. It is typically broadcast uni-
formly across the entire crop-production 
area to help ensure adequate coverage. 
Rainfall or irrigation moves the atrazine 
into the upper soil level, where weeds 
germinate and take up the herbicide 
through their roots. Weeds susceptible 
to atrazine are affected by the disrup-
tion of photosynthesis. They emerge but 
are unable to convert light to chemical 
energy required for food production and 
eventually die by starvation.
Because atrazine is so widely used 
and because it is broadcast across 
thousands of acres of corn and grain 
sorghum, concerns about the presence 
of atrazine in surface water runoff have 
grown across Texas. Atrazine is mod-
erately soluble and thus can move in 
surface water from the intended target 
to unintended areas, such as streams, 
rivers or lakes. The herbicide can also be 
adsorbed onto soil surfaces and move 
via sediment in runoff water, eventually 
being deposited onto areas not targeted 
for its application. Losses of atrazine in 
surface runoff have raised concerns, pri-
marily in the Central Texas blacklands, 
where atrazine has been detected in 
water bodies that provide public drink-
ing water and in the drinking water itself. 
Big Creek Lake, which supplies water for the 
city of Cooper and surrounding communities, 
has been affected by atrazine runoff. 
These detections have led to discus-
sions about how to reduce the amount of 
atrazine that is running off agricultural 
lands. A complete ban on the use of atra-
zine in corn and grain sorghum produc-
tion systems has been proposed. How-
ever, it is estimated that such a ban would 
increase weed-control costs in Texas by 
approximately $45 million annually. The 
cost of using atrazine alternatives would 
be higher, and revenue would be lost be-
cause of reduced crop yields.
Rather than ban the product, research 
has been conducted to determine whether 
alternative atrazine application strategies 
can reduce runoff while maintaining ac-
ceptable weed control and crop yields.
2Application Strategies 
The application methods studied were 1) 
the traditional broadcast method (BROAD), 
2) preplant incorporation (PPI), and 3) band-
ing (BAND). 
In BROAD, atrazine is applied to the 
entire soil surface across the field. After ap-
plication, the herbicide is incorporated into 
the soil by rainfall or irrigation. 
In the PPI method, atrazine is mechani-
cally mixed into the soil after it is broadcast. 
A farm implement such as a rotary hoe, 
spring-tooth hare, or disk is used to mix the 
herbicide into the soil. This action mixes the 
atrazine into the 2 to 3 inches of soil below 
the surface, thus reducing the risk that the 
herbicide will be lost in surface runoff.
The BAND application of atrazine places 
the product only in the area where the crop is 
planted. In most cases, using this application 
method reduces the total amount of mate-
rial applied to the field by 50 to 66 percent 
as compared to the BROAD method. Un-
treated areas between crop rows then require 
an early-season mechanical cultivation to 
reduce weeds between rows. This application 
strategy reduces the total amount of herbi-
cide introduced into the environment.
Methods Used to Study 
Application Strategies
To thoroughly evaluate the three appli-
cation strategies, a demonstration site was 
established on the Stiles Farm near Thrall, 
Texas. Each of the three application strate-
gies was studied for effectiveness in reducing 
losses of atrazine in surface runoff. In addi-
tion, the PPI and BAND application meth-
ods were compared to the BROAD method 
for percentages of pigweed control and corn 
yield. 
The treatments were applied to four 
38-inch rows in 50-foot-long plots and 
replicated four times. A berm was placed 
along each side and both ends of each plot to 
prevent storm-generated water from leaving 
the original plots. Water was collected from 
the first runoff event of the season by using a 
combination of automatic stormwater runoff 
and passive water samplers placed at the 
lower end of each plot. Average slope of the 
plots was 3 to 5 percent.
Corn test plots at the Stiles Farm were treated 
with atrazine using the BROAD, PPI, and BAND 
methods.
The Texas AgriLife Research Pesticide 
Fate Research Laboratory in College Station 
collected the runoff from each plot, analyzed 
it for concentration of atrazine in µg/L (mi-
crograms per liter, or parts per billion), and 
averaged the concentration for each treat-
ment. Weed control ratings and crop yield 
were also taken and averaged for each appli-
cation treatment. Data was collected in 2004, 
2005 and 2006. Because of environmental 
conditions associated with drought, extrac-
tion failures in the laboratory, and other 
problems encountered in the field, no data is 
presented for the 2005 production year. Yield 
variations between 2004 and 2006 reflect dry 
conditions experienced during the middle 
and late growing season in 2004. Table 1 
shows the averages for each treatment. 
Findings of the Study
 As shown in Table 1, the PPI and BAND 
application techniques reduced concentra-
tions of atrazine in surface runoff in both 
years of the study. When compared to the 
BROAD treatment, the PPI treatment 
reduced atrazine losses by approximately 90 
3percent in 2004 and more than 65 percent 
in 2006. The BAND treatment showed an 
approximately 87 percent reduction in atra-
zine lost in surface runoff for 2004 and a 56 
percent reduction in 2006, when compared 
to the BROAD treatment.
Average pigweed control in each of the 
seasons was better when using the tradi-
tional BROAD application method. Both the 
PPI and BAND treatments had weed control 
in the 80 percent range for 2004, but weed 
control decreased during 2006 for both ap-
plication methods. 
Although there were differences in pig-
weed control between the BROAD and the 
PPI and BAND application methods, corn 
yield reduction differences between treat-
ment plots were not as large. The BAND 
treatment plot outyielded the other two 
treatment plots in 2004, and the PPI treat-
ment plot outyielded all treatments in 2006. 
No real trends were established in determin-
ing which application method would con-
tribute to the highest crop yields. However, 
the results of this demonstration show that 
the PPI and BAND treatments, which are 
designed to reduce losses of atrazine in sur-
face runoff, can produce yields comparable 
to or better than the BROAD application 
treatment.
By employing the PPI and/or BAND 
treatments, a corn or grain sorghum pro-
ducer can reduce the risk of atrazine con-
taminating the surface waters of Texas, while 
maintaining acceptable yields. Therefore, 
producers in areas where atrazine contami-
nation is a risk should consider using the PPI 
or BAND treatment as part of their natural 
resource protection plan.
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Table 1: Atrazine runoff, weed control, and yield of three application strategies.
Application 
method
Average atrazine lost 
(µg/L)
Average percent of 
pigweed control
Average yield
(bushels/acre)
2004 2006 2004 2006 2004 2006
BROAD 155.7 234.1 94.6 87.5 35.0 94.8
PPI 16.2 79.1 88.4 75.3 30.0 97.4
BAND 20.1 102.9 84.0 57.6 67.0 89.0
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